hypertrophy and pulmonary disease, it could also occur in patients with left ventricular hypertrophy. Knowledge about the natural history of acute and chronic heart block, by means of conventional and continuous electrocardiographic monitoring, has shown that complete right bundle-branch block with right axis deviation is frequently associated with other, more severe, symptomatic intraventricular and atrioventricular conduction defects (Rosenbaum, I968; Castellanos et al., I969) .
The purpose of this report is to present important information regarding the genesis and significance of this anomaly in the absence of right ventricular hypertrophy.
Case Material Electrocardiographic information obtained from 9 patients having complete right bundle-branch block with right axis deviation is presented in the Table. The tracings were collected in a 7-month period, but since not all electrocardiograms obtained in our institution were interpreted by the authors, it is possible that other examples of this conduction disturbance might have been missed. (Langendorf and Pick, 1968) .
Results
Examples of complete right bundle-branch block with right axis deviation during chronic block and acute myocardial infarction are presented in Fig. i-7 . This and all figures are described in the respective legends. The tracings in Fig. i and 3 show a type II Mobitz block. Fig. 3 is unusual in that this type of block appeared during an inferior, rather than in an anterior, wall infarction. A possible explanation is presented in the discussion. In all patients sudden blockage of the P wave was attributed to a simultaneous interruption of conduction in the three main intraventricular tracts, i.e. in the right branch and in both divisions of the left branch (trifascicular blocks) (Rosenbaum et al., 1967) . show the various types of intraventricular conduction defects which preceded the development of AV block. Temporary pacing had to be instituted in all patients (Table) (Rosenbaum et al., 1967; Lasser, Haft, and Friedberg, 1968 (Rosenbaum et al., 1967; Rosenbaum, 1968; Castellanos et al., 1969 (Rosenbaum et al., 1967; Castellanos et al., 1969; Kobayashi, 1962; Lepeschkin, i964 In block in the inferior division of the left branch, the middle and terminal forces point inferiorly, posteriorly, and slightly to the right, since activation will proceed in that direction throughout the left ventricle after inscription of the initial vectors. Free left ventricular wail forces are pulled to the right by those produced by the simultaneous depolarization of the septum. Finally, there is a late activation of the postero-inferior regions of the left ventricular wall and septum which was the area normally activated by the blocked inferior division. In consequence, leads II, III, and aVF will show a predominant positive deflection (R wave). The frontal plane QRS loop shows the following characteristics in block in the inferior division ofthe left branch: (a) superior, leftward, and anterior orientation of the initial (o0o2 sec.) vectors, (b) clockwise rotation, (c) terminal forces to the right but not necessarily anteriorly, (d) inferior and rightwards deviation of the maximal vector. However, since similar electrocardiograms are found in patients with right ventricular hypertrophy, pulmonary emphysema, or embolism, and extremely vertical hearts, it becomes evident that the diagnosis of block in the inferior division cannot always be made from the electrocardiogram alone (Rosenbaum et al., I967; Rosenbaum, I968). Additional clinical, radiological, and pathological information might be required for this purpose.
Association of block in inferior division of left branch and complete right bundle-branch block Dodge and Grant (I956) studied a large number of patients with complete right block in which pre-blocked tracings were available. They noticed that the uncomplicated form usually showed a normal axis. Moreover, the appearance of right block did not produce a significant change in the AQRS. The patients with abnormal left axis deviation (due to block in the superior division of the left branch) in the control tracings showed the same axis after the appearance of complete right block. Hence, both conduction disturbances could be diagnosed in a single electrocardiogram even if pre-block recordings were not available.
Tracings of patients with right axis deviation due to block in the inferior division of the left branch can be seen in the articles by Rosenbaum et al. (I967) and Cohen et al. (I968) . This diagnosis could still be made after the appearance of complete right block, thus proving that (in the absence of the complicating factors mentioned previously) the presence of right axis deviation during complete right block represented the association of the latter with a block in the inferior division of the left branch. The presence of a double conduction disturbance is strongly suggested by the coexistence of a prolonged PR interval and by the sudden onset of a type II block. In fact, the PR interval was prolonged in i6 of 2I patients having complete right bundle-branch block with a block in the inferior division of the left branch (Rosenbaum et al., I967) . It has been emphasized that in the presence of a simultaneous block in the right branch and in the inferior division of the left branch an AV block most probably indicates that there is an impedance to conduction (incomplete block) through the superior division of the left branch (Rosenbaum et al., I967; Rosenbaum, I968) . If conduction is totally interrupted in the latter, the resulting picture is that of 'complete' AV block. It should be stressed that such a block would be 'trifascicular', because it results from the coexistent impairment of conduction in the three main intraventricular tracts, below the bifurcation ofthe His bundle. Of course, the existence of another area of block, situated above the bifurcation, cannot be definitely excluded (Pick and Langendorf, I968) .
The Table shows that two of the cases of complete right bundle-branch block and block in the inferior division of the left branch go Castellanos, Jr., Maytin, Arcebal, and Lemberg had a normal PR interval. Yet they developed a Mobitz type II block. It stresses the predisposition of this combination of anomalies for AV block even in the presence of a normal PR interval. A retrospective study by Lasser et al. (I968) seemed to indicate that, when chronic symptomatic AV block was present, the pattern of complete right block with block in the superior division of the left branch was the most frequent associated conduction disturbance. The findings were different from a prospective point of view since only about I0 per cent of the patients showing the pattern later developed complete AV block. In contrast, Rosenbaum (I968) noted that close to two-thirds of the patients with chronic block having complete right block with block in the inferior division of the left branch progressed into advanced AV block. In other words, the probabilities were greater for the patient having this latter combination to become symptomatic than for the one having the former combination of anomalies. The data in this communication seem to support this observation though ours was not a prospective study. The four patients with chronic block presented in the Table with no history of angina pectoris or myocardial infarction had normal coronary arteries, by selective angiography and (in one case) by necropsy. Hence, it is probable that they did not have arteriosclerotic heart disease. Rosenbaum et al. (1967) believe that patients with similar characteristics have 'bilateral bundle branch fibrosis', a specific type of heart disease affecting only the corresponding anatomical structures and not the ordinary myocardium (Lenegre and Moreau, I963; Harris, I968). Rosenbaum et al. (I967) were able to prove the existence of arteriosclerotic heart disease in only 4 of their 2I cases of complete right block with block in the inferior division of the left branch. Their study was performed before the era of intensive coronary care in patients who did not have acute myocardial infarction. Eight had chronic Chagas cardiomyopathy which is frequent in the country from which this study originated. On the other hand, 6i per cent of the chronic block cases with complete right block with block in the superior division ofthe left branch had arteriosclerotic heart disease (Lasser et al., I968) . These differences can be explained by assuming that block in the superior division of the left branch, isolated, or combined with complete right block, might be produced by relatively small lesions in the antero-septal wall or branching portion of the His bundle (Rosenbaum et al., I967) . On the contrary, the existence of complete right block with block in the inferior division of the left branch presupposes significant septal and bundlebranch lesion due to a massive anterior wall infarction (Rosenbaum et al., I967; Lenegre and Moreau, I963) . Hence, it is easier for a patient with arteriosclerotic heart disease to survive if he has complete right block with block in the superior division of left branch than if he displays the pattern of right block and block in the inferior division of left branch (Rosenbaum, I968) .
Bundle-branch block seems to be more frequent in anterior rather than inferior myocardial infarction (Rosenbaum et al., I967) . This occurs because the anterior descending branch of the left coronary artery contributes significantly to the blood supply of the bundlebranches and superior division of the left bundle (Bosco, 1936; Laubry and Soulie, 1950; Mahaim, I93I; Mahaim, Hatt, and Rivier, I954) . Bundle-branch block occurs in inferior infarction if the latter is associated with significant left coronary disease (Rosenbaum et al., I967) . The blood supply of the inferior division of the left branch depends on the posterior descending artery (Bosco, 1936; Laubry and Souli6, I950; Mahaim, I93I; Mahaim et al., I954) , though Rosenbaum et al. (I967) believe that it is related to both anterior and posterior arteries. Block in the inferior division of the left branch can occur as an isolated conduction disturbance in noncomplicated inferior wall infarction (Castellanos et al., I969) . But as mentioned before, when block in the inferior division of the left branch appears in anterior wall infarction, the latter is extensive, and usually coexists with lesions of the other two main intraventricular tracts.
Significance of type II Mobitz block Pathological studies have shown that the underlying change in inferior wall infarction is transient ischaemia to the AV node and bundle of His (Sutton and Davies, I968; Lev, Kinare, and Pick, I968) . In these cases, AV block is usually reversible and of the Wenckebach type. On the contrary, as stated by Langendorf and Pick (I968) , a type II Mobitz block is more frequent in anterior infarction and as a rule suggests a bilateral bundle-branch block involvement. Experiments performed by Watanabe and Dreifus (I967) are in favour of the infranodal nature of type II Mobitz block. The appearance of the latter is a bad prognostic sign in acute infarction as well as in chronic block, and constitutes an indication for intracardiac pacing (Langendorf and Pick, I968) .
Post-mortem studies have revealed that in anterior infarction there is frequent necrotic Significance of complete right bundle-branch block with right axis deviation gI involvement of the bundle-branches and their divisions (Sutton and Davies, I968; Lev et al., I968) . Clinically, however, bundle-branch block and divisional block can regress , indicating that at times they are transient, probably ischaemic in origin (Castellanos et al., I969) .
The type II Mobitz block can also be temporary. Careful analysis of the events leading to this type of block and its frequent association with trifascicular involvement suggests that, at least in certain cases, the block might be located at the level of the divisions of the left branch (Castellanos et al., I969) .
Case 8 is atypical in that a Mobitz block occurred in a patient with an acute inferior wall infarction showing complete right bundle-branch block and block in the inferior division of the left branch. Pre-infarction tracings were not available. It is possible that the patient could have an AV block originating before bifurcation. In fact, the existence of two different areas of block, one of the bundlebranches and the other before the bifurcation had been reported in chronic block (Pick and Langendorf, I968). However, as stated before, type II block is rare in 'pure' inferior infarction.
There is an alternative explanation for these apparently paradoxical findings. For instance, pre-existing left coronary disease might have explained the complete right block and block in the superior division of the left branch. Block in the inferior division of the left branch could have been a result of lesions in any of the two systems. If collaterals from the posterior descending artery had been supplying the anterior wall, complete right block and block in the superior and inferior division of the left branch could have been produced by a sudden occlusion of the right coronary artery, thus resulting in trifascicular block. This possibility was suggested by certain interesting electrocardiographic changes resulting from selective coronary angiography. Coskey and Magidson (I967) and Maytin, Castillo, and Castellanos (I969) noted that predictable QRS and T changes were related to injections of each vessel. After left coronary injections, there was left axis shift (presumably due to block in the superior division of the left branch) and antero-lateral ischaemia. Selective right coronary opacification produced right axis deviation (attributed to block in the inferior division of the left branch) and evidence of inferior ischaemia. The changes were called left coronary and right coronary artery response, respectively. At times, both types of response alternated after injection of a single artery.
This combined response was interpreted as being due to the ischaemia in the territory normally supplied by the injected artery followed by that in the area dependent on the other vessel, now supplied by collaterals arising from the injected artery. 
